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New York. Although we are not prepared to accept his classification, 
yet the more important forms of in flam ma lion of this tissue are dearly 
described. This is a department which needs careful handling, for 
although an exceedingly common disease, its pathology is not usually 
clearly laid down in the books, and much confusion of ideas and nomen¬ 
clature exists in consequence among surgeons. This is particularly true 
of the diffuse forms of cellulitis which are often confounded with phleg¬ 
monous erysipelas. For this reason we should prefer the Freneh division 
into diffuse and circumscribed cellulitis. The article on abscess could, ns 
we have said, be more appropriately placed after this chapter than where 
it is, earlier in the volume, for abscess is but a sequel of inflammation of 
the connective tissue, mid not, as many of us have been taught, an entity 
by itself to be regarded in the light of an independent disease. 

Dr. Nan credo’s article on Injuries and Diseases of the Bursas, which 
closes this volume, is a particularly satisfactory one to the critic’s eye. lie 
is not slovenly about his pathology, nor is he to be caught napping on his 
literature—ns lor his anatomy—well, the less we acknowledge our previ¬ 
ous ignorance the better! The reader need not fear that this is not a 
“ practical ” article for Ids views on treatment, as, for instance, the manage¬ 
ment of deformities of the toes and their sequels are thoroughly sound. 
The concluding pages are devoted to perforating ulcer, winch," by the 
way, is also mentioned by Dr. J. C. White. Dr. Nancrede recognizes 
several varieties, specimens of which we remember to have seen several 
examples, but the pure mttl perforant we have never seen in this country. 
*•<*., the typical forms described by French writers, and seen so frequently 
in French hospitals. 

In giving a general estimate of this volume, we must say that, although 
the standard of the first volume is well sustained, the individual articles 
appear to have been curtailed for want of space. As a companion to 
Ziemssen’s Cyclopiedia, it will suffer in this respect by comparison; as 
it will also with the great German Surgeries or the Nouveau Dietionnaire, 
but as a book of reference for the practitioner, it will, of course, be better 
adapted than any of these. The great preponderance of American authors 
is an indication of the capacity of the profession in this country to produce 
a work on this scale, quite independently of foreign aid. The publishers* 
work is done in a style equalled in few American medical books. J. C. W. 

Aut. XXIU^ Physiology and Pathology of the Blood: comprising 
the Origin, Mode of Development, Pathological and Post-mortem 
Changes oj its Morphological Pie me Jits tn Mammals and Oviparous 
Vertebrates. By Richard Norris, M.D., F.R.S.E., Professor of 

Physiology, Queen’s College, Birmingham; Vice-President of the 
Birmingham Philosophical Society. With Microphotogmphic Illus¬ 
trations. 8vo., pp. xiv. 27-4- London : Smith, Elder & Co., 1882. 

Dr. Norris s Third Corpuscle of the Blood. A Criticism and Refuta¬ 
tion. By Mrs. Ernest IIakt. Pamphlet, 12mo., pp. 12. Reprinted 
from the London Medical Record, of Oct. 15, 1882. 

■ Familiar as js the chemical and structural composition of the blood to 
most of us, the question of the origin and formation of its red corpuscular 
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elements cannot be considered ns demonstrated to the satisfaction of more 
than a very few, if to any. Any publication, therefore, be it volume or 
pamphlet, which promises to give us the light we seek, will be eagerly 
read by all inquiring physicians. Dr. Norris’s hook should, therefore, 
have many readers. As to whether these will bu convinced by the facts 
and reasoning adduced, we will not anticipate opinion. 

First. Dr. Norris claims to have discovered, us early as 1877, in the blood 
of mammals a large number of corpuscles of the same colour and same refrac¬ 
tive index as the liquor sanguinis, and which arc, therefore, invisible in 
that menstruum. This new corpuscle, which he calls the third corpuscle, 
he succeeded in photographing with high powers, and its existence may, 
therefore, be considered undoubted. His researches were first published 
Nov. 1-1, 1878, and he claims, therefore, to have anticipated the discovery 
of the same element by Bizzozero, who first published his paper “On a 
New Element of Mammalian Blood and the part it plays in the Production 
of Thrombi and Coagulation Generally,” Jan. 14, 1882. From a careful 
comparison of the text of both observers, conveniently arranged by Dr. N. 
for such comparison, it appears to us that this point is well sustained— 
that Dr. Norris did anticipate the Italian investigator in the discovery of 

-the invisible corpuscle, although there is nothing to show that the latter 
was at all aware of Dr. Norris’s discovery. 

Unquestionably, also, Dr. Norris has succeeded in photographing cer¬ 
tain corpuscles of the blood, which, under the same circumstances, are invisi¬ 
ble to the eye aided by the microscope. Now there can be only three views 
taken as to the nature of these corpuscles. . Either they are the ordinary 
red disks of the blood which have become decolorized, or they are red 
disks which have lost their colour as a preliminary towards dissolution, or 
they represent a stage of the existence of these disks in which they have 
not attained a degree of colour suilicient to make them visible. The 
latter view is the one taken by Dr. Norris, to the proof of which a large 
part of his book is devoted; the first is the view of Mrs. Ernest Hart, 
the object of whose pamphlet is to refute the position of Dr. Norris. Dr. 
Norris, assuming that these represent an earlier uncoloured stage in the 
life of the red disk, proceeds to account for them, and to lay down a theory 
of evolution for the red blood disks which seems quite consistent with his 
premises. lie also suggests a theory of leucaemia and another of nnremia. 
We will, however, chiefly confine ourselves to a study of the evidence he 
offers in favour of his principal proposition, that there is a third invisible 
corpuscle in the blood; and as Sirs. Hart’s object is to refute such evi¬ 
dence, we will, at the same time, consider the weight of her objections. 

Against the view that they are red corpuscles which have lost their 
haemoglobin in the brief interval (a few seconds) between the shedding of 
the blood and its examination, Dr. Norris says it may be urged— 

“ 1st. That they arc obtained in greatest perfection when those measures are 
adopted which tend to preserve the blood from change, t". e., cold or osmic acid. 
2d. They may be seen immediately the preparation is made (packing method), 
and before the liquor sanguinis has become stained, and they do not increase in 
number 03 time elapses. -3d. Assuming the red corpuscles to lose haemoglobin, 
the loss must occur in such a manner as to furnish corpuscles exhibiting all gni¬ 
dations between a colourless and a fall red biconcave disk. If, therefore, wo 
Btart with the idea that the corpuscles originally are all coloured, their decolori- 
sation t i this graduated manner would of itself indicate a difference in nature. 
4th. If n three-quarter per cent, solution of salt be saturated with haemoglobin, 
and a drop of this be placed upon the end of the fmger, and the latter be pricked 



Reviews. S32 [April 

through the drop so that the blood may come at once into contact with fluid 
saturated icith hatmnglubin, the colourless disks are still present as usual. It is 
obvious that these are not conditions favourable to the vieldin*; up of the colouring 
matter. 5th. "When first brought into view by the method of altering the refrac¬ 
tive index of the liquor sanguinis, many of these corpuscles are of a pure white 
colour, but they gradually become stained by the Inctnoglobin discharged by the 
red corpuscles. It is impossible to suppose that they first yield up the irlmle of 
their colouring matter, and then subsequently take it up again. Gth, finally. The 
general behaviour of these corpuscles after the blood is shed, their tendency to 
break up into granules, to lay themselves down as delicate films, to form net¬ 
works; in a word, their fibrin-forming property is totally opposed to the concep¬ 
tion that they were once red disks. 

“The second conjecture that they are red disks which have lost their colour as 
a preliminary step towards dissolution, has no facts to lend it support, while it is 
easy to show the existence in the blood of dark red granules, to which it is diffi¬ 
cult to attach a meaning, unless we regard them as red corpuscles undergoing dis¬ 
integration. These often occur in masses, but the same disintegrating actions may 
be traced in single corpuscles.” 

The“ packing” method alluded to, consists in selecting a thill glass cover, 
which is slightly convex, placing it with its more convex surface upon a 
glass slide, and strapping it there so firmly as to produce a series of New¬ 
ton’s rings of an elongated form. A drop of blood is placed at the edge of 
the cover, and the corpuscles are drawn in by capillary attraction until they 
reach a spot they cannot pass in consequence of the proximity of the two 
surfaces, whilst the liquor sanguinis lias free passage. Dr. Norris claims 
that the corpuscles are not compressed by this treatment, while Mrs. Hart 
insists that they are, as it seems to us is evident upon a little considera¬ 
tion. The blood disk is very soft and pliant, as is well known to anyone 
who has seen the bending which a red disk undergoes in its contact with 
resistance in its own current, and doubtless this same property permits it 
to become thinner and thinner, as it is drawn in between the two glasses. 
This compression favours the extrusion of its haemoglobin, as is admitted 
by Dr. Norris on page 52, although lie denies it on page 47. He admits, 
pages 49 and 51, that the corpuscles in this way may become barely visible, 
and even invisible, not because they are actually colourless, but because 
the liquor sanguinis 1ms become coloured to a like intensity with them¬ 
selves. This inconsistency Mrs. Hart points out. Such extrusion being 
admitted, it is impossible to deny that the colourless disks are really the 
ordinary red blood disks discolourizud, although it nmv be almost as diffi¬ 
cult to prove that they are. Still it would seem that the burden of proof 
rests with Dr. Norris. 

That they are obtained in the greatest perfection when treated with 
osmic acid, Mrs. Hart also denies. It is true that a two per cent, solu¬ 
tion of osmic acid fixes albuminoid bodies like the red blood disks, but in 
order that it may do this, the solution must remain of the same strength, 
and be brought into immediate contact with the corpuscles. Mrs. Hurt 
contends that in Dr. Norris’s method of treatment the solution of osinic 
acid is diluted by the serum of the blood, and, therefore, does not fix the 
corpuscles. She describes a method of her own, in which the treatment 
by osmic acid failed to develop the invisible corpuscles. Dr. Norris 
claims to have repeated this process with the opposite result, finding the 
colourless disks present in abundance. Here, of course, is a question of 
accuracy of observation, which must be determined by a third party. 
Hut in a more recent experiment Mrs. Hart placed two large drops of the 
two per cent, solution of osmic acid in a watch-glass, and into this 
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squeezed a small drop of‘blood and stirred rapidly with a glass rod ; from 
this mixture were taken, at intervals of one, ten, and twenty minutes, 
•small drops which were run under mica covers for examination. In all 
■except the first specimen, the liquor sanguinis remained perfectly clear 
sind colourless, and the corpuscles packed beautifully. Not a trace, hoio- 
ever, of the invisible corpuscles could be found, though she sought for 
them most diligently. At the end of twenty minutes the mixture was 
diluted with a fluidraehm of water, with the object of changing the re¬ 
fractive index of the serum, after the corpuscles had been fully fixed, 
Careful examination of this solution failed to discover a single invisible 
corpuscle, even, though the staining reagents, which bring into view 
the disks rendered quite invisible by the action of water, were added to 
the solution. If this observation is correct, it effectually destroys the 
force of Dr. Norris’s second reason, and proves the correctness of Mrs. 
Hart’s proposition. 

So, also, Mrs. Hart criticizes Dr. N.’s treatment of the corpuscles with 
absolute alcohol, showing that he does not secure the action of absolute 
alcohol, but of dilute alcohol, which causes the corpuscles to discharge 
their luemogloliin and to become transparent. 

Again, she shows that the effect of a three-fourths of one per cent, solu¬ 
tion of common salt—used by Dr. Norris to develop his invisible cor¬ 
puscles—is to cause a certain number of the ordinary red disks to become 
invisible, about three per cent., although “ this figure would doubtless 
vary with the health and age of the subject of the experiment.” Dr. 
Norris puts down the invisible corpuscles as one in sixty, which is much 
less than he obtained by treating the blood with a saturated solution of 
calt used-in his earlier experiments, and published in his first paper. The 
substitution of the more dilute solution Mrs. Hart claims to be the result 
of an earlier criticism of hers, although Dr. N. makes no allusion in his 
recent work to such change. 

Finally, Mrs. Hart repeats Dr. Norris’s experiment of mixing the blood 
with a soluble colloid, such us albumen or gum (by means of which he 
considers that the hcemoglobin is prevented from escaping from the cor¬ 
puscle), and then allowing this mixture to run under thin mica covers. 
Dr. Norris says that the invisible corpuscle will then be found to be pre¬ 
sent. But again she fails (o find the invisible corpuscle so long as the 
liquor sanguinis remains uminted, but it appears as usual when the haemo¬ 
globin begins to be effused from the corpuscles. She calls attention to 
a photograph (No. 52) in Dr. Norris’s book, taken from blood thus 
treated, in which he says “the invisible corpuscle is present ns usunl.” 
We quite agree with her that “ it would be difficult for an unbiased per¬ 
son to detect in it the presence of a single colourless corpuscle,” meaning, 
of course, the “ invisible” or “ colourless disk” so often referred to. 

Now, if it is shown that by a single method of treatment which admit¬ 
tedly fixes the blood-corpuscles in the condition in which they are at the 
moment they leave the bloodvessels, these invisible disks are not present; 
and that, on the other hand, their appearance is brought about by a treat¬ 
ment which favours a change in the physical condition of the blood- 
corpuscles, the whole theory of their existence falls. And this seems to 
us the inevitable conclusion to which the experiments of Mrs. Hart lead 
us. The researches of Dr. Norris are very painstaking and laborious, 
but they seem to us .to fail in their object. 

It remains only to menLion briefly Dr. Norris’s views on the remaining 
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matters connected with blood formation, on leukemia and anaemia. He 
holds that there are in the lymph two kinds of lymph corpuscles, which are 
really disks, smaller, but somewhat thicker than the blood disks. These he 
indicates as primary and advanced lymph disks. The latter are the free 
nuclei of the former, and, in the main, enter the blood in such a forward 
state of development, as to become at once the smooth invisible colourless 
disks ; but a few less perfectly elaborated present themselves in the blood 
as very delicate, translucent, visible disks, free from lucnioglobin, which, 
however, gradually pass into the invisible state. The shedding of the 
protoplasm which converts the primary into the advanced lymph disks 
takes place on the lymphatic gland, or the thoracic duct, whence they are 
poured into the blood in large numbers. They gradually become coloured 
by the endogenous secretion of lucnioglobin, and thus become the ordinary 
visible red blood disks. A few of the primary disks escape this decapsu¬ 
lation in the blood glands and pass over into the blood more visible than 
the advanced lymph disks and slightly larger in size. They do not pass 
into the invisible state, but undergo development into the uninuclear 
while corpuscle. These develop, by divisions of the nuclei, into the mul- 
tinuclear white corpuscle. The nuclei of this corpuscle again may become 
free, become invisible disks, and subsequently red disks. The accident¬ 
ally visible element of the “ fugitive group’* of invisible disks, is the 
corpuscle seen in the circulating blood by Bizzozero. “Its existence is 
but tlie indication of the presence of a far more numerous series of cor¬ 
puscles which are wholly invisible to the naked eye, but some of which 
are, nevertheless, capable of being photographed.” 

So, too, he considers that the “ luematoblasts” of Hayem are nothing 
but granular fragments of broken-down, invisible disks. In the‘invisible 
disks also exist the elements which are essential to the formation of fibrin 
and the coagulation of the blood, fibrinogen, fibrinoplastin, and fibrin fer¬ 
ment. The fibrin, which forms in the lymph, is a product of the advanced 
lymph disks, while the ordinary clot, which forms in blood in a state of 
dequieseeuce, is formed entirely of these and the invisible corpuscles. 

With regmd to the office of the bone-marrow, as a blood-making or^an. 
Hr. Norris says:— 

“ As a lymphoid organ, the bone-marrow possesses special characteristics, 
which distinguish it from tlie spleen, lymphatics, tliymus, etc., in the fact that, at 
an early period of embryo life, its colourless nucleated elements develop, in situ, 
into red nucleated cells, and that, at a mare advanced period, these undergo eon- 
version into, or give rise to red disks; but even in the embryo, side by side with 
this mode, a new method for the formation of red disks is set up, which consists 
in the colouration oj naked nuclei, which hare been set free from the colourless 
cells of the marrow. This differs only from the general mode of blood forma¬ 
tion I have described, in the fact that colour is obtained in some instances before 
the nuclei leaves the marrow, instead of after they have entered the blood, 
rhese embryonic modes of blood formation persist in some of the lower mam¬ 
mals throughout life, alongside the numerically' far more important modes, in 
which free nuclear disks leave the marrow anil enter the blood in a colourless 
state. In the higher mammals the bone-marrow at birth ceases almost entirely 
to produce disks by means of red nucleated cells, and, in common with the other 
lymphoid organs, transmits to the blood naked nuclei, or advanced lymph disks, 
winch, passing through the invisible stage, reappears as pale, red disks, and 
ultimately becomes fully coloured. It is, of course,1 possible that, under some 
conditions, embryonic inodes may' be reverted to, and in such cases even the 
bone-marrow of higher mammals might be found to again produce red disks 
from red nucleated cells. These are not, however, its normal condition.” (Paces 
195, 19G.) 6 
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According to Dr. Norris it is the nucleolus of the nucleated red cell of 
the bone-marrow which becomes the red disk, being freed by the con¬ 
secutive disintegration of the cell-wall, the nucleus, and the envelope of 

the nucleolus. 
Dr. Norris considers the colourless ellipsoids of the ovipara to be the 

analogues of the advanced lymph disks of the mammal, being transmitted 
to the blood like the latter in a colourless state to obtain their haemoglobin 

in the circulation. . 
Leukemia, according to Dr. Norris, is due to a hyperemia, and hyper¬ 

plasia of lymphoid organs, as the result of which the lymph corpuscles are 
not retained long enough to permit the decapsulation of the primary lymph 
disk, and the setting free of its nucleus as the advanced or invisible disk. 
Hence, nucleated white corpuscles pass over into the blood in large 

numbers. 
Amentia, according to Dr. Norris, is the result of a diminished vitality • 

of the lymph disks, which leads to a reduction of their life period, and 
consequent decrease in their numbers. As the hemoglobin is gained 
grad nail}' in the blood, equal increments in equal times, there must be a 
decrease of hemoglobin disproportionate to that of the number of corpus¬ 
cles shown by experiment to be as three to two. This explains the typical 
variety of anaemia. But the vitality of the corpuscle may be differently 
affected, impairing the normal rate of the hemoglobin-producing func¬ 
tion, so that the proportion of this coloring matter is reduced below that 
proper to the number of corpuscles present in the typical form of anemia; 
or the vitality may be still differently influenced, as the result of which 
tiie disk-producing power of the lymphoid organs is diminished, still fur¬ 
ther reducing the number of corpuscles, and resulting in the conditions 
known as pernicious or essential antenna. These are, of course, theories 
which are not demonstrated, but they are at least as plausible as any others 
which have been suggested in connection with these subjects. Mrs. Hart 
suggests that the theory of anteraia does not explain those cases of perni¬ 
cious antemia in which the number of corpuscles is enormously diminished, 

but the proportion of haemoglobin per corpuscle is above the average. 

Art. XXII I._A Dictionary of Medicine, including General Pathology, 
General Therapeutics, Hygiene, and the Diseases peculiar to 1 To men 
and Children. By various writers. Edited by Richard Quain, 

M.D., F.R.S. 8vo. pp. 1810.' New York : D. Appleton & Co., 1883. 

In a work of such proportions as this volume of 181G pages of fine type, 
it is impossible for a reviewer to attempt thorough criticism in a limited 
space. Any selection of articles must seein invidious, because the reader 
cannot fail to acknowledge such a general excellence as will leave little 
room for adverse criticism. All the articles are concise and yet are com¬ 
prehensive enough to be satisfactory. These characteristics are best 
shown by the care bestowed upon subjects which have received but cursory 
notice in some of the encyclopedias which comprise many volumes. For 
instance, Enlargement of the Bronchial Glands, is treated by Dr. Quaiii. 
He comments upon the symptomatology under eleven heads. 1. Cough ; 


